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Composition comprising nucleic acid molecules and a 

oligonucleotide capable of hybridizing with a portion 

of nucleic acid, and comprises a modified nucleotide at or 

near the 3 ' -terminal nucleotide; 
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DERWENT ABSTRACT: 



Determining identity of a polymorphic nucleotide (Nl) in a 
target nucleic acid, by using a probe 
having a labeled nucleotide which specifically base 
pairs with Nl and which is covalently attached to the 
amplicon using an enzyme; 

human 5 -hydroxytrypt amine receptor- type-2a SNP detection 
using polymerase chain reaction 
AUTHOR: JONES K; LEUTHER K K; SHAPERO M H 

PATENT ASSIGNEE: SMITHKLINE BEECHAM CORP 
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OTHER SOURCE: WPI : 2003-021220 [02] 

AN 2003-04741 BIOTECHDS 
AB DERWENT ABSTRACT: 

NOVELTY - Determining identity of a polymorphic nucleotide (Nl) in a 

target nucleic acid (Tl) ., by amplifying Tl with bound 

locus-specific primer pairs, contacting the amplification product (PI) 
with a labeled probe comprising a detecting 

nucleotide (DN) which specifically base pairs with Nl, in the presence of 
an enzyme that catalyzes covalent bond formation between DN .and PI, and 
detecting the label. 

DETAILED DESCRIPTION - A method (Ml) of determining the identity of 
a polymorphic nucleotide, comprising: (a) -contacting under. hybridizing 
conditions, a target nucleic acid comprising a polymorphic 
site, and a solid substrate comprising one or more bound locus - specif ic 
.primer pairs; (b) amplifying the target nucleic acid with the 
locus-specific primer pair, where the amplifying results in an 
amplification- product bound to the solid support at each end; (c) 
contacting the amplification product with a labeled 
probe comprising at least one detecting nucleotide that will 
specifically base pair with the polymorphic nucleotide, in the presence 
of an enzyme that catalyzes the formation of a covalent bond between the 
detecting nucleotide . and the amplification product; and (d) detecting the 
label, where the identity of the label on the detecting nucleotide 
indicates the complement of the polymorphic nucleotide. 

BIOTECHNOLOGY - Preferred Method: In Ml, the enzyme is DNA 
polymerase. The amplification product is denatured and contacted with .an 
extension primer that hybridizes to a site immediately adjacent to the 
polymorphic nucleotide, prior to contacting with the labeled 
probe, where DNA polymerase extends from the extension primer to 
covalently attach a labeled probe to its 3' end. The 

amplification product is cleaved with an endonuclease to generate a free 
end, and cleaving with a distance-cleaving endonuclease, results ,in a 
cleavage product having an overhang strand and a recessed strand 
comprising a 3' terminus, where the polymorphic nucleotide is on the ^ 
single-stranded overhang of the cleavage product. The recessed strand 
provides an extension primer for the DNA polymerase. The amplification 
product is contacted with labeled probes selected from the group 
consisting of at least two differentially labeled 
dideoxynucleotides . Mutually distinguishable extension primers 
are used. The enzyme is ligase. Alternatively, the amplification product 
is cleaved with an endonuclease to generate a free end, and cleaving the 
amplification product with a distance-cleaving endonuclease, results. in a 
cleavage product having a single - stranded overhang strand and a recessed 
strand, where the recessed strand has a 3' terminus,and the polymorphic 
nucleotide is on the single - stranded overhang of the cleavage product. 
" The" recessed strand is "" cohtacted 'with" ligase and at least one nucleotide; 
complementary to the polymorphic nucleotide under conditions that permit 
covalent linkage. The amplification product is contacted with 
differentially labeled oligonucleotide probes 

selected from the group consisting of all possible sequences of the 



single-stranded over-hang. At least two different labels are used. The 
polymorphic nucleotide is the first nucleotide on the single - stranded 
overhang of the cleavage product. The amplification product comprising 
the detecting nucleotide is released from the substrate for detection. 
The amplification product comprising the detecting nucleotide is detected 
in situ. The solid substrate comprises a capture primer. 

USE - The method is useful for determining the identity of a 
polymorphic nucleotide in a complex mixture of nucleic acids where one or 
more distinct polymorphisms can be present in the mixture, and multiple 
polymorphisms can be screened in parallel. 

ADVANTAGE - Each locus to be tested does not have to undergo an 
initial separate amplification or a solution-based multiplexed 
amplification. Numerous polymorphic sites can be analyzed simultaneously 
in a single reaction chamber. 

EXAMPLE - The genotyping approach required a Type IIS restriction 
enzyme site to be precisely positioned within one of the polymerase chain 
reaction (PCR) primers. In order to determine the accuracy of various 
Type IIS enzymes, artificial DNA duplexes were prepared on beads and used 
as enzyme substrates. The specification shows the sequence of a duplex 
containing recognition sites for Bbvl and BsmFI . These digested duplexes 
were used as templates in minisequencing reactions with individual 
FAM-ddNTPs. Reaction products were released by EcoRV digestion and 
resolved on 20 % 1 x TBE acrylamide gels. The fluorescent gel image 
showed only the expected nucleotide FAM-ddUTP was incorporated into the 
duplex. Sybr Green I staining of the gel showed equal amounts of digested 
duplex was released from all the beads. Thus Bbvl accurately cleaves an 
artificial duplex immobilized to the surface of acrylamide microspheres. 
To assess the specificity of the genotyping scheme, a 135 bp amplicon 
spanning the T102C polymorphism in the human gene for the 

5-hydroxytryptamine type 2a (5-HT2a) receptor (Warren, et al . (1993) Hum. 
Mol. Genet. 2:338) located on chromosome 13q was evaluated using a single 
color single nucleotide polymorphism (SNP) minisequencing format. There 
are several general features of the primer design for solid-phase 
amplification and genotyping. Each primer-pair designed for a specific 
polymorphic locus introduced a StuI site and a PvuII site into the 
resulting PCR product. In addition, the 6 base pair (bp) Type IS Bbvl 
restriction enzyme site, embedded within locus - specif ic . sequence , was 
always positioned 12 nucleotides away from the SNP, either in the forward 
primer or in the reverse primer. The site was placed in the forward 
primer for the 5-HT2a model amplicon, resulting in ddNTP incorporation 
into the non-coding strand. The Bbvl site was used only in conjunction 
with the StuI site. StuI digestion linearized the bound PCR product 
generating blunt ends that could not serve as templates for ddNTP 
incorporation. Bbvl digestion of the linearized product released a short 
segment containing the Bbvl recognition sequence, as well as exposed the 
polymorphic nucleotide in a 5 ' overhang on a fragment attached to the 
bead. Extension of the 3 ' -hydroxy 1 group of the recessed nucleotide with 
a single fluorescent ddNTP led to incorporation at the position of 
genetic variation. Fluorescent ly labeled fragments were released from the 
beads by cleavage with PvuII. Individual beads con-taining a 5-HT2a 
primer-pair were used for target hybridization and solid-phase 
amplification with genomic DNA template from a single individual. 
Restriction enzyme digests with Mspl and Bpml in addition to direct 
sequencing of 5-HT2a PCR products confirmed the genotype as a C/T . 
heterozygote. Following StuI and Bbvl cleavage, beads were used in 
minisequencing reactions with individual FAM-ddNTPs. Fluorescent signal 
was observed only from the FAM-ddATP and FAM-ddGTP labeling reactions, 
corresponding to incorporation into the opposite strand of the T and C 
polymorphisms. Sybr Green I staining of the gel after fluorescent imaging 
showed that " equal " amounts" of 5"-HT2a "PCR product were synthesi zed- and- — 
released from each bead. The results show that Bbvl can accurately cleave 
a linearized solid-phase amplification product, which can then serve as a 
template for ddNTP incorporation. {2 8 pages) 



Analyzing variant site of target nucleic acid, 

involves hybridizing primer to target nucleic acid, 
conducting template-dependent extension of primer, detecting 
presence or absence of double-labeled extension product; 
DNA primer for mutation and SNP detection 
AUTHOR : HUNG S; GLAZER A N; MATHIES R A 

PATENT ASSIGNEE: DNA SCI INC 
PATENT INFO: US 6573047 3 Jun 2003 

APPLICATION INFO: US 2000-547292 11 Apr 2000 

PRIORITY INFO: US 2000-547292 11 Apr 2000; US 1999-129129 13 Apr 1999 

DOCUMENT TYPE: Patent 
LANGUAGE: English 

OTHER SOURCE: WPI : 2003-874210 [81] 

AN 2004-03200 BIOTECHDS 

AB DERWENT ABSTRACT: 

NOVELTY - Analyzing a variant site of a target nucleic acid, 
involves hybridizing primer bearing fluorophore to the target 
nucleic acid to form a labeled hybrid, conducting template -dependent 
extension of primer in the presence of a polymerase and non-extendible 
nucleotide, and detecting presence or absence of the double- labeled 
extension product indicating the identity of the nucleotide at the 
variant site. 

DETAILED DESCRIPTION - Analyzing (Ml) a variant site of a 
target nucleic acid, involves: (a) hybridizing a primer bearing a 
first fluorophore to a segment of the target nucleic acid to 
form a labeled hybrid, where the 3' -end of the primer hybridizes to the 
target nucleic acid immediately adjacent to' the variant site; (b) 
conducting several of template -dependent extension reactions with 
different primers, where different primers hybridize adjacent different 
variant sites on target nucleic acids; or (c) hybridizing a 
primer bearing a first fluorophore to a segment of the target 
nucleic acid to form a labeled hybrid, where the 3 ' -end of the primer 
hybridizes to the target nucleic acid adjacent to the variant 
site, conducting template -dependent extension of the primer in the 
presence of a polymerase and at least one dideoxynucleotide (ddNTP) 
bearing a second fluorophore. INDEPENDENT CLAIMS are also included for: 
(1) determining (M2) the' identity of a nucleotide at a variant site of a 
target nucleic acid, involves hybridizing a primer bearing a 
first fluorophore to a segment of the target nucleic acid to 
form a labeled hybrid, where the 3 ' -end of the primer hybridizes to the 
target nucleic acid immediately adjacent to the variant site, 
conducting template -dependent extension of the primer in the presence of 
a polymerase and at least one non-extendible nucleotide bearing a second 
fluorophore, where a double- labeled extension product is formed if the 
non-extendible nucleotide is complementary to the nucleotide at the 
variant site and the first and second fluorophore borne by the extension 
product are brought into an energy transfer relationship while primer is 
hybridized to the target nucleic acid, where the first and 
second fluorophore comprise a donor and an acceptor fluorophore which 
have a donor-acceptor spacing in the extension product of less than 18 
nucleotides, the donor fluorophore having a high extinction coefficient 
and a low fluorescence quantum yield, and detecting the presence or 
absence of the double- labeled extension product, the presence or absence 
of double-labeled extension product indicating the identity of the 
nucleotide at the variant site; and (2) determining (M3) the identity of 
a nucleotide at a site within a target nucleic acid, involves 
hybridizing a primer containing a first fluorophore to a segment of the 
target nucleic acid to form a labeled hybrid, where the 3 * -end of 
the primer hybridizes to the target nucleic acid adjacent to 

primer"with"-a 

polymerase by mixing a labeled non-extendible nucleotide linked to a 
second fluorophore and optionally one or more extendible nucleotides 
complementary to the nucleotide (s ) of the target nucleic acid 
located between the primer 3 ' end and the variant site with the labeled 



hybrid under conditions appropriate for primer extension, where an energy 
transfer (ET) labeled nucleic acid product is formed while the primer is 
hybridized^ to the target nucleic acid if the non-extendible 
nucleotide is complementary to the nucleotide at the site, and where the 
first and second fluorophore comprise a donor and an acceptor fluorophore 
which have a donor-acceptor spacing in the ET-labeled product of less 
than 18 nucleotides, and detecting the presence or absence of ET-labeled 
product, the presence or absence of ET-labeled product indicating the 
identity of the nucleotide at the variant site. 

WIDER DISCLOSURE - A kit for performing (Ml) are also disclosed. 
BIOTECHNOLOGY - Preferred Method: In (Ml) , detecting comprises 
detecting double-labeled extension product while the primer remains 
hybridized to the target nucleic acid. The detecting comprises 
optically exciting the donor fluorophore and detecting an increase or 
decrease in fluorescence emission by the acceptor or donor fluorophore 
due to resonance energy. transfer between the donor and acceptor 
fluorophore. (Ml) further comprises separating the double- labeled 
extension product from other components in the extension reaction before 
detecting double- labeled extension product . Separating comprises 
performing a size based separation. The size based separation is chosen 
from HPLC and electrophoresis. The primer bears an attachment moiety and 
separating comprises allowing the primer to attach to a support through 
the attachment moiety. The donor fluorophore is chosen from 5 and 
6-carboxyrhodamine-110 (R110) , 6 -carboxyrhodamine- 6G (R6G) , 
N,N,N' ,N' -tetramethyl- 6 -carboxyrhodamine (TAMRA) , 6 -carboxy-X-rhodamine 

(ROX) , 6-carboxyf luorescein (FAM) , 6-carboxy-4 ' , 5 ■ -dichloro-2 1 , 7 ' - 
dimethoxyf luorescein (JOE) , 5-carboxy-2 1 , 4 1 , 5 ' , 7 1 - tetrachlorof luorescein 

(ZOE) , 6-carboxy-2 ',4,7,7' -tetrachlorof luorescein (TET) , 

6-carboxy-2 ' , 4 , 4 ' , 5 ' , 7 , 7 » -hexachlorof luorescein (HEX), NAN, Texas Red and 
Rhodamine Red. The donor' fluorophore is cyanine . The donor or acceptor 
fluorophore is attached to the primer and the acceptor or donor 
fluorophore is attached to the non-extendible nucleotide. The first 
fluorophore is attached to an internal nucleotide, modified nucleotide or 
a nucleotide substitute. The nucleotide substitute or modified nucleotide 
is chosen from universal linker or modified thymidine. The donor-acceptor 
spacing is 3-10 nucleotides or 4-6 nucleotides. The non-extendible 
nucleotide is chosen from arabinoside triphosphate and a 
dideoxynucleotide . Preferably, the non-extendible nucleotide is a 
dideoxynucleotide . The secondary label is attached to 

the 5' -end of the primer and is chosen from a mass label, a radioisotope, 
a chromophore, a magnetic particle, an electron dense agent, and a metal 
chelate. Preferably, the secondary label is a mass label. Different 
primers bear different mass labels. The mass labels comprise one or more 
monomers and the different mass labels are composed of a different number 
of the monomers. The different variant sites. are different sites on the 
same target nucleic acid or different sites on different 
target nucleic acids and the extension reactions are conducted in 
a single reaction vessel. (Ml) further comprises separating the different 
extension products before detecting the presence or absence of different 
extension products, separation being accomplished by HPLC or 
electrophoresis. The different variant sites are located on different 
target nucleic acids and each extension reaction is conducted in 
a separate reaction vessel, and further comprises collecting extension 
product from the reaction vessels before detection. (Ml) further 
comprises separating the different extension products before detecting 
the presence or absence of different extension products, separation being 
accomplished by HPLC or electrophoresis. In (Ml), the conducting step is 
performed with a single dideoxynucleotide. The conducting step comprises 
mixing the labeled hybrid with at least two ddNTPs, each type of ddNTP 
""be a r i ng " di fferent labels". The conduc t i rig' s t ep~" c omp r i s e s mixing ' t he — ~ 
labeled hybrid with ddATP, ddGTP, ddCTP and ddTTP . The secondary label is 
a mass label such that different primers bear different mass labels and 
the method further comprises separating the different extension products 
according to size. In (Ml), each variant site is a biallelic site, each 



extension reaction is conducted with two labeled non-extendible 
nucleotides that are complementary to the two nucleotides potentially at 
the variant site and bear different second f luorophores , and the mass 
label and the second fluorophore borne by the extension product indicates 
the identity of the nucleotide at the variant site. The different 
extension products are separated on a single lane of an electrophoretic 
gel. In (Ml), each extension reaction is conducted with labeled 
non-extendible nucleotide analogs of dATP, dTTP , dCTP and dGTP that bear 
different second f luorophores , and the mass label and the second 
fluorophore borne by the extension product indicates the identity of the 
nucleotide at the variant site. In (M2) , the cyanine dye is chosen from 
3- (epsilon-carboxypentyl) -3 ' -ethyl -5, 5 • -dimethyloxacarbocyanine (CYA) , 
Cy2, Cy3, Cy3 . 5 , Cy5 , Cy5 . 5 , Cy7 , and Cy7 . 5 . The acceptor dye has a high 
quantum yield and a large extinction coefficient. In (M3), the ET-labeled 
product is separated from the other components in the extension reaction 
followed by detection. The separation is an electrophoretic separation. 
The first fluorophore is a donor or acceptor molecule and the second 
fluorophore is an acceptor or donor molecule. 

USE - The method is useful for a variety of application such as 
analyzing point mutations and single nucleotide polymorphisms (SNPs) . The 
method is useful for other applications in which specific sequence 
information is of value, including detection of pathogens, paternity 
disputes, prenatal testing and forensic analysis. The method is useful 
for developing correlations between certain genotypes and patient 
prognosis. The method is useful for formulating optimal treatment 
protocols for a particular disease. The method is useful for assessing 
the actual risk of an individual known to be susceptible of acquiring a 
disease. The method is useful for identifying point mutations in 
microorganisms that could potentially result in altered pathogenicity or 
resistance to certain therapeutics. The method is useful for identifying 
carriers of mutant alleles, tissue classification or in blood typing. 

ADVANTAGE - The method permits multiple analyses to be conducted 
simultaneously and at high throughput. (24 pages) 
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AN 2003-24341 BIOTECHDS 

AB DERWENT ABSTRACT: 

NOVELTY - Detecting sequences in target polynucleotide (I) , 
involves adding to (I) , probe pairs (PP) containing two probe elements 
(PEs) complementary to selected sequences in (I) , where one PE contains a 
polymer chain that imparts distinctive electrophoretic mobility or 
elution characteristic, hybridizing PP with (I) , ligating end subunits of 
PEs, and releasing and separating PP by electrophoresis or 

■ " "chromatography". ~ ""*' " " ~ ~ " " 

DETAILED DESCRIPTION - Detecting (Ml) the presence or absence of a 
number of selected target sequences in a target 

polynucleotide, involves: (a) adding to a target polynucleotide 
(I) , a number of different sequence probe pairs (PP) , where each PP 



includes two polynucleotide probe elements which are complementary in 
sequence to adjacent portions of a selected one of the target 
sequences in (I) , one of the elements in a probe pair contains a 
nonpolynucleotide polymer chain which imparts a distinctive 
electrophoretic mobility in a sieving matrix, to the associated probe 
pair, when the elements in the pair are ligated, and the other, second 
element in the pair contains a detectable reporter label, 
hybridizing the probe pairs with (I) , treating the hybridized 
polynucleotides under conditions effective to ligate the end subunits of 
target-bound probe elements when their end subunits are 
base-paired with adjacent target bases, releasing the ligated 
probe pairs from (I) , and separating the released, ligated probe pairs by 
electrophoresis in such a sieving matrix; or (b) adding PPs to (I) , where 
one of the elements in PP contains a nonpolynucleotide polymer chain 
which imparts a distinctive elution characteristic in a chromatographic 
separation medium, to the associated probe pair, when the elements in the 
pair are ligated, and the other, second element in the pair contains a 
detectable reporter label, carrying out hybridization and ligation 
reactions as above, releasing the ligated probe pairs from (I) , and 
separating the released, ligated probe pairs by chromatography in such a 
chromatographic medium. INDEPENDENT CLAIMS are also included for: (1) 
distinguishing (M2) different -sequence polynucleotides 
electrophoretically in a sieving medium, by forming one or more 
different-sequence polynucleotide ( s ) , each dif ferent - sequence 
polynucleotide containing a detectable reporter label and an attached 
polymer chain which imparts to each different-sequence polynucleotide, a 
distinctive electrophoretic mobility in a sieving matrix, fractionating 
the polynucleotide (s) by capillary electrophoresis in a sieving matrix, 
and detecting the fractionated polynucleotide ( s) and (2) a probe 
composition (PC) for use in detecting one or more of a number of 
different sequences in a target polynucleotide, comprises a 
number of sequence- specific probes, each characterized by a binding 
polymer having a probe-specific sequence of subunits designated for 
base-specific binding of the polymer to one of the target 

sequences, under selected binding conditions, and attached to the binding 
polymer, a polymer chain which imparts to each probe, a distinctive 
electrophoretic mobility in a sieving matrix. 



Amplifying single nucleotide polymorphisms (SNP) , 

useful as markers for the identification of genomic regions 
associated with complex diseases in humans comprises 
generating at least one nick translate molecule that 
comprises an SNP; 
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AB DERWENT ABSTRACT: 

NOVELTY - Amplifying a single nucleotide polymorphism (SNP) 

from a DNA sample comprises generating at least one nick translate 

molecule, which comprises SNP, from a DNA sample. 

DETAILED DESCRIPTION - Amplifying a SNP comprises: (a) 
obtaining the DNA sample comprising the SNP to be amplified; 
(b) generating at least one nick translate molecule, which comprises 
SNP, from a DNA sample; and (c) amplifying the nick translate 
molecule. INDEPENDENT CLAIMS are included for the following: (1) a method 
for producing library of SNP-containing DNA molecules; (2) a 
method for analyzing a SNP from DNA samples; (3) a method for 
isolating a specific SNP-containing nick translate molecule; 
(4) a method for isolating a complementary nucleic acid molecule to a 
specific SNP-containing nick translate molecule; (5) a method 
for amplifying a nucleic acid sequence for SNP analysis; (6) 
methods for multiplex amplification of nucleic acid sequences for 
SNP analysis; (7) methods for multiplex amplification of nucleic 
acid sequences comprising SNP of interest; (8) methods for 
assaying a DNA sample for the presence of multiple specific SNPs; (9) 
methods for analyzing at least one SNP from individuals, or 
from DNA samples from individuals; and (10) a method for amplification of 
genome comprising SNP of interest. 

BIOTECHNOLOGY - Preferred Method: In the amplification method, 
generating the nick translate molecule comprises attaching upstream 
adaptor molecules to ends of DNA sample molecules to provide a nick 
translation initiation site, subjecting the DNA molecules to nick 
translation comprising DNA polymerization and 5 '-3' exonuclease activity 
to produce the nick translate molecules, and attaching downstream adaptor 
molecules to the nick translate molecules to produce adaptor attached 
nick translate molecules. Producing library of SNP-containing 
DNA molecules or analyzing a SNP from DNA samples comprises 
obtaining a DNA sample comprising at least one SNP, digesting 
DNA molecules of the DNA sample with a sequence - specif ic endonuclease , 
attaching upstream adaptor molecules of to ends of DNA molecules of the 
sample to provide a nick translation initiation site, subjecting the DNA 
molecules to nick translation comprising DNA polymerization and 5' -3' 
exonuclease activity to produce the nick translate molecules that 
comprise the SNP, attaching downstream adaptor molecules to the 
nick translate molecules to produce adaptor attached nick translate 
molecules, and separating the SNP-containing nick translate 
molecules. The separation is by size or hybridization. This separating 
step further comprises amplification of at least on of the SNP 
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chain reaction. For the analysis, the upstream adaptors are 
non-identical. Isolating a specific SNP-containing nick 
translate molecule comprises: (a) obtaining SNP-containing nick 
translate molecules; (b) ligating to an end of the SNP 



-containing nick translate molecules a first oligonucleotide to 
form a first oligonucleotide-nick translate molecule complex, 
where the first oligonucleotide comprises nucleic acid sequence 
complementary to an adaptor end of the nick translate molecules, a double 
stranded region that facilitates the formation of an adjacent hairpin or 
loop in the oligonucleotide, a free 3' OH, and a 5' phosphate; 
(c) attaching to the complex a second oligonucleotide to form 
of a first oligonucleotide-nick translate molecule - second 
oligonucleotide complex, where the second oligonucleotide 
comprises nucleic acid sequence adjacent to an adaptor end of the nick 
translate molecules, nucleic acid sequence non-identical to a restriction 
endonuclease site used in generating the nick translate molecules, and an 
affinity tag; and(d) isolating the nick translate molecule - first 
oligonucleotide-second oligonucleotide complex from the 
nick translate molecules for by the affinity tag. The attaching step 
further comprises ligation of the second oligonucleotide to the 
first oligonucleotide-nick translate molecule complex. The 
first oligonucleotide further comprises a labile base. The 
double-stranded region of the first oligonucleotide is 

approximately at least about 6-8, preferably 4 bases, or no more than 100 
bases. The nucleic acid sequence of the second oligonucleotide 
that corresponds to the nucleic acid sequence of adjacent to an adaptor 
end of the nick translate molecule is five nucleotides in length. The 
affinity tag of the second oligonucleotide is biotin. Isolating 
a complementary nucleic acid molecule to a specific SNP 
-containing nick translate molecule comprises: (a) obtaining nick 
translate molecules; (b) introducing to the molecules an 
oligonucleotide comprising a nucleic acid sequence complementary 
to a specific region of the specific nick translate molecule, a nucleic 
acid sequence substantially non- identical to a sequence in the specific 
nick translate molecule, and an affinity tag, where the 
oligonucleotide hybridizes to the specific nick translate 
molecule; (c) extending the oligonucleotide by polymerization 
to form a complementary nucleic acid molecule for the specific nick 
translate molecule; and (d) isolating the extended complementary nucleic 
acid sequence molecule for the nick translate molecules. This method 
further comprises amplifying the complementary nucleic acid molecule, 
where the amplification is by polymerase chain reaction. The 
oligonucleotide further comprises a hairpin or loop structure. 
Amplifying a nucleic acid sequence for SNP analysis comprises: 
(a) generating a nick translate molecule comprising the nucleic acid 
sequence, and an upstream and downstream adaptor; and (b) performing 
polymerase chain reaction to amplify the nick translate molecule using a 
first oligonucleotide complementary to an adaptor sequence of 
the nick translate molecule and a second oligonucleotide 
complementary to a known nucleic acid sequence of the nick translate 
molecule. The multiplex amplification of nucleic acid sequences for 
SNP analysis comprises: (a) generating nick translate molecules 
comprising nucleic acid sequence comprising the SNP , where each 
nick translate molecule comprises a first and second adaptor; (b) 
introducing to the nick translate molecules the first 
oligonucleotide complementary to the first or second adaptor 
sequence, and the second oligonucleotide that is complementary 
to the known nucleic acid sequence of a nick translate molecule; and (c) 
amplifying the region in the nucleic acid sequence of the nick translate 
molecules between the first and second oligonucleotide by 
polymerase chain reaction. The second oligonucleotide can 
further comprise a nucleic acid sequence complementary to the second 
adaptor, and multiple nucleotide bases at the 3' terminal end of the 

se c ond"~ol igbniic 1 eo £ xfte wtri ch~ "a"re"~compl'emen :t a ry~ to ~ - - 

corresponding multiple nucleotide bases in the nucleic acid sequence of 
the nick translate molecule immediately adjacent to the second adapter. 
The multiple nucleotide bases comprise two or three bases. The multiplex 
amplification of nucleic acid sequences comprising SNP of 



interest comprises: (a) obtaining a DNA sample; (b) processing the DNA 
sample to generate a library of nick translate molecules, where the nick 
translate molecules are separated into sub- libraries of molecules that 
are complementary to specified positions within the region of the DNA and 
the sub-libraries are partitioned into chambers of a solid support, or 
where the nick translate molecules are in a pooled collection and 
comprise of sequences complementary to unknown positions within a region 
of the template DNA; and (c) amplifying by polymerase chain reaction 
within the chambers or pooled collection, at least one nick translate 
molecule or its fragment using a primer from the known nucleic 
acid sequence. The DNA sample further comprises a genome. The solid 
support is a microwell plate. The pooled collection is in a single tube. 
This method further comprises applying the amplified nick translate 
molecules to a DNA microarray, where the hybridization of a nick 
translate molecule to the DNA microarray identifies the SNP . 
Assaying a DNA sample for the presence of multiple specific SNPs 
comprises: (a) generating nick translate molecules from the DNA molecules 
of the sample, where the nick translate molecules comprise the multiple 
SNPs; (b) introducing to the nick translate molecules the 
oligonucleotides that hybridize adjacent to a specific SNP 
location, and where the 3' base of the oligonucleotide is 
variable; .(c) extending by polymerization from the 
oligonucleotide, where extension only occurs if the variable 3' 
base of the oligonucleotide is complementary to the 
corresponding nucleotide of the specific SNP; and detecting the 
extended oligonucleotide. The detection further comprises 
separation by size, is preferably by capillary electrophoresis. The 
extended oligonucleotide is detected by detecting a 
label on the 3' base of the oligonucleotide. The 
label is preferably fluorescent. The multiple specific SNPs are 
detected concomitantly. The labels for multiple non- identical 
oligonucleotides are distinguishable. Alternatively, this method 
comprises: (a) generating nick translate molecules comprising the 
SNP from the DNA molecules of the sample; (b) introducing to the 
nick translate molecules the first oligonucleotide that 
hybridizes such that its 5' end is adjacent to a specific SNP; 
(c) extending the first oligonucleotide by primer 
extension to form nick translate molecule-first oligonucleotide 
extension product hybrids; (d) introducing to the hybrids the second 
oligonucleotide that hybridizes adjacent to the specific 
SNP and comprises a variable 3' end; (e) ligating the 3' end of 
the second oligonucleotide to the 5' end of the first 
oligonucleotide extension product, where the ligation occurs only 
if the variable nucleotide is complementary to the SNP, to form, 
a ligated molecule of the first and second oligonucleotide 
extension products; and (f) detecting the ligated molecule. The second 
oligonucleotides are f luorescently or differentially f luorescently 
labeled. Analyzing at least one SNP from individuals 
comprises generating at least one specific nick translate molecule 
comprising the SNP from DNA samples from each individual, and 
detecting the SNP. The detection comprises the step of the 
assay cited above. Analyzing at least one SNP from DNA samples 
from individuals comprises: (a) generating from each of the DNA samples a 
specific nick translate molecule comprising SNP, where an 
adaptor on one end of the nick translate molecule comprises a unique 
nucleic acid sequence; (b) introducing to the nick translate molecules a 
two-part oligonucleotide comprising a first part having nucleic 
acid sequence complementary to the unique nucleic acid sequence of the 
adaptor and a second part having nucleic acid sequence complementary to 
the "nuclerc" acid "sequence immediate 1 y 5 ' to the SNP," where- the —-■ 
introduction results in the hybridization of the two parts of the 
oligonucleotide to the respective complementary sequences of the 
nick translate molecule and results in the formation of a loop in the 
nick translate molecule to bring the two parts in proximity with each 



other; (c) introducing the two-part oligonucleotide the 
differentially f luorescently labeled 

dideoxynucleotide triphosphates and DNA polymerase, or which is 
complementary to the SNP; and (d) detecting the SNP . 
The detection further comprises hybridization of the 
f luorescently labeled dideoxynucleotide 

triphosphatase-incorporated two-part oligonucleotide to a solid 
support that comprises multiple positions with unique adaptor sequence. 
The solid support is preferably a chip. The amplification of a genome 
comprising SNP of interest comprises obtaining the genome, 
generating the nick translate molecules from the genome, and amplifying 
the SNP-containing nick translate molecule. This method further 
comprises detecting the SNP by microarray analysis, sequencing, 
hybridization, or their combination. 

USE - The methods are useful for detecting single nucleotide 
polymorphisms, which are particularly useful as markers for the 
identification of genomic regions associated with complex diseases in 
humans . 



